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Fig. S1. Pull-down assay for α-catenin samples with vinculin.   WT and MT (M319G and 
R326E) α-catenin MI-MIII fragments and full-length vinculin were mixed and incubated in 
solution and were applied to GST SpinTrap (GE Healthcare). After two times washing, 
α-catenin and vinculin were eluted together. Autoinhibitory WT α-catenin did not show 
vinculin affinity. In contrast, vinculin was bound to MT α-catenin, indicating that the 
mutations disrupted the autoinhibiting MI/MII-MIII interaction while conserving the vinculin 
binding affinity.   
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Fig. S2. Analysis of the net extension of force peaks.   (A) Contour map of number 
density nd of force peaks for WT MI-MIII in loading (a) against the net extension. (B) Contour 
map in loading (b) against the net extension. The initial peak (arrow) corresponded to the 
specific peak indicated in Fig. 2D. (C) Histograms of the net extension of WT MI-MIII in 
loading (a) (orange bars) and loading (b) (purple bars). The arrowhead shows the salient peak 
in loading (b) corresponding to the peak indicated in the contour map. In the initial extension, 
the probability density in loading (b) was lower than that in loading (a), indicating that the 
MI/MII-MIII interaction was partly diminished during the holding time in loading (b).   
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Fig. S3. Force curves and number density nd for mutated and segmented fragments.   
(A) Force curves for MT MI-MIII. (B) Contour map for MT MI-MIII against the net extension. 
(C, D) Force curves for MI and MII-MIII. (E) Comparison of the number density nd in contour 
maps against contour length Lc from a side view in MI and MII-MIII fragments. The lower part 
of MII-MIII is shifted to the right by 46.8 nm that is the fully-extended length of MI domain.  
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Fig. S4. Force curves for vinculin-bound MT MI-MIII and MI fragments.   (A) The 
vinculin-bound MT MI-MIII fragment showed greater peak unfolding force Fu than the 
fragment without vinculin. (B) Fu of MI fragment was decreased by vinculin binding.  
 
 
 
 
 
 
 
 
 
Fig. S5. Total unfolding energy for examined fragments.   (A) Schematic of the analysis 
of the total unfolding energy Etot. The total unfolding energy Etot (orange area) was calculated 
by subtracting the cantilever bending energy (gray area) from the piezo-moving energy 
(green-enclosed area). (B) In the bar chart of Etot for examined fragments, the statistical 
significance of the differences was analyzed using t-test (*, p < 0.05 and ***, p < 0.005). Etot 
for MT MI-MIII fragment significantly was increased by vinculin binding, while no significant 
differences were observed for WT and MT MI-MIII fragments without vinculin binding. 
